
Geophysical Research Abstracts
Vol. 21, EGU2019-1899, 2019
EGU General Assembly 2019
© Author(s) 2018. CC Attribution 4.0 license.

Widening the view: the relevance of multi-decadal wind generation
variability
Jan Wohland (1,2), Nour-Eddine Omrani (3), Noel S. Keenlyside (3), Dirk Witthaut (1,2)
(1) Forschungszentrum Jülich, IEK-STE, Jülich, Germany (j.wohland@fz-juelich.de), (2) University of Cologne, Institute of
Theoretical Physics, Cologne, Germany, (3) University of Bergen, Geophysical Institute and Bjerknes Centre for Climate
Research, Bergen, Norway

The international community has agreed upon ambitious targets for climate change mitigation. Both temperature
targets of the Paris Agreement require net zero carbon emissions within a few decades. While costs for renewables
have declined substantially, the design and operation of highly renewable power systems is challenged by
generation variability.

The quantification of generation variability is often based on modern reanalysis and this approach is inca-
pable to capture low-frequency variability. We demonstrate that wind power generation features significant
multi-decadal variability. The assessment is based on current 20th century reanalyses (20CRv2c, ERA20C,
CERA20C) and their inconsistencies regarding trends will be discussed. We focus on Germany as it represents a
major economy and currently generates around one fifths of its electricity from wind. The strongest signal is found
in the winter-to-summer generation ratio (i.e. seasonality) with a max-min amplitude of 30% of the long-term
mean and a period of around 35 years. Statistically significant modes of variability with periods of 25 to 50 years
are found in all seasons except winter. In winter, there is a good connection with low-frequency variability of the
North-Atlantic Oscillation. Our results imply that power system design has to be considered a perpetual process
that follows multi-decadal climate variability.


